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Lockheed Environmental Systems & Technologies Co.

Lockheed Anaivtical Services ' O ( ) 4 Smlf ’
975 Kelly Johnson Drive Las Vegas, Nevada §9119-3705 {1

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 . A

LOCKHEED MARTIW

July 23, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
3350 George Washington Wa

MS B1-35 AU 1996
RIChland, WA 993562 3 ;.’;‘ i " RE%E'VED
RE:  Log-in No.: nlﬁﬂiMMS

Quotation No.: Q400000-B

SAF: B96-147

Document File No.: 0713596A

WHC Document Control No.: 386

SDG No.: LK7418

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on July 13, 1996. The temperature of the coofer upon receipt
was B°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were received in time to meet the
analytical holding time requirements. -

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested. _ -

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(609) 375-4741. ; -

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."” - .

Sincerely,

/é‘“—)%'”ww— vy

Kathleen M. Hall
Client Services Representative ~
cc: Client Services ' B o
Document Controt
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Lockheed Analytical Services Log-in No.: L7418
Quotation No.: Q400000-B

SAF: B96-147

Document File No.: 0713596A

WHC Document Control No.: 386

SDG No.: LK7418

Page No.: 1

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality controt {QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples. . -

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets of the attached raw data.

Holding Time Requirements
All holding time requirements were met.
Analytical Method Strontium-90

The strontium-90 analysis was performed using standard operating procedure, LAL-21-SOP-
0068, The samples were analyzed in workgroup 38962, The instrument calibration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample recovery was within QC criteria. The duplicate recoveries were within QC critéria.
The minimum detectable activity for sample BOHXQ8 (L7418-2) was greater than the
reporting detection limit; since all QC criteria were met data quality is not believed to be
adversely affected. No re-analyses were performed.

Andrea Tippett June 23, 1996
Prepared By Date
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Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 04/05/96]

For Use on the Analytical Data Reporting Forms

Any constituent that was detected in the associated method blank at a

B concentration was greater than the reporting detection limit (RDL).

C The minimum detectable activity exceeded the RDL due to the residue weight
limitations forcing a volume reduction.

D Constituent detected in the diluted sample.

E Constitnent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- Full width haif max exceeded the acceptance
limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms

o QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a' The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration

was below the MDA.

! Used as foot note designations on the QC summary form.
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)
Jul 15 1996, 08:46 am

Login Number: L7418
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL~-HANFORD Bechtel Hanford Project

Location: 157

Water 1 S SCREENING Hold:06-0JAN-97
s¢ K741 ' BOHXQS" 10-JULL96 13~JUL96; ' 28-JUL-96
TEMP 5
Location: 157
Water 1 S5 SR-TOTAL LAL-0065

13=JUL~96 " " '28-JUL-96

Location: 157

A3-JUL-96, .~  28=JUL-96

Location: 157

L7418=5

28-JUL-96

TEMP §
Location: 157

A B141B~6
Location:

28-JUL-96

Water 1 S5 EDD - DISK DEL.
Water 1 S RAD RPT TYPE 2

Page 1

K w\ys s ond regort hype

Signature:
CLuquJL

Date:
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2 o 1°
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST L?L{ [ 8 Deeury e 7
Collector [Company Contact Telephone No. n Priority
Kb £z = 1. V. Borghese (509)373-4790 I Normw
iProject Designation pling Locatlon {SAF No.
100-NR-2 Pusp and Treat Treatability Study 100N B9%-147
ce Chest No. Fleid Logbook No. Method of Shipment
Gus-0e s S£T -/ 5P Federa! Express
pped To Property No. Bill of Lading/Alr Bl No.
[mmm WI6-0-03/49-C RA0HEEATIR
[POSSIBLE SAMPLE HAZARDS/REMARKS Freservation HNO3lopH<2|  None
Type of Contafner oF or
Ne. of Contafner(s) 4 .
Bpecial Handling and/or Storage Volume 1000m] 20m)
Maintain sanples betwoen 2 degroes C and 6 degroes C.
29,90 = Totsl 5]
SAMPLE ANALYSIS W
Sample No. Matrix * Sample Date Sample Time
BOHXQ8 Water “Vvok AP0 | p's
>
Q
L)
o
oo}
25
PECIAL INSTRUCTIONS Mt ®
CHAIN OF POSSESSION Sig/Print Names F s - sd
SE = ZSadimeci
G2 Dute/Time <500 % - Soid
Vot et il
Date/Time 0 =0l
A - A
DS = Dnuo Solids
Date/Time DL - Dualigid
W - W
E\ermay Duie/Time lm;munnay Date/Time {; - {;‘N" ]
o ro
.,‘& LABORATORY

By ﬂ\ )
76:’(._?(/7\- [

<‘:

X2

Twe .
,-,1{/.-1[6’ Cl 1$70 b'_f(m

. Date/Time
39 LT 30
Dak/Time:

o SECTION
o] FINAL SAMPLEl Disposal Method

vy N ST

Disposed By

+
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- SAMPLE CHECK-IN LIST
Date/Time Received: 7v3-9// T 207 SDG#:  1,,¥
Work Order Number: ., | /,4 SAF #: R 74~ o 2
Shipping Container ID: (&S -o24  Chain of Custody #__o,, o
1. Custody Seals on shipping container intact? Yes [x] No [ 1]
2. Custody Seals dated and signed? Yes [s] No []
3. Sample temperature __ <C ' |
&, Vermiculite/packing materials is Wet [ ] Ory [x]
5. Each sample is in a plastic bag? ' Yes [5] Nao [ )
6.  Sample holding times exceeded? Yes [} No [x]

7. Samples' have:
tape hazard labels
% custody seals appropriate sample labels

8. Samples are: '
" in good condition leaking
roken . have air bubbles

—

9. Is the information on the COC and Sample bottles in agreement?
Yes(x] No [ ]

Notes:

b .
Sample Custodian/Laburatory:Z;i[z :l.,"a /Lﬂ‘; s Date:s 2-,2.94
[7xeh / 4 - 4 s /‘3 -
Fetephoned To: A vipe, Meli. On_7/2-%¢ B-V.?Aze.&.‘&a;&__.

hey O~ 3¢

33
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LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number l )fﬁ/S

The login review should be conducted by that person logging in the samples ag weil as a peer.

Please use this checklist to ensure

that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist

should be affixed to each login package prior to distribution.

For effective login review, at 2 minimum, five reports form the login process are required. These are the COC (or equivalent),

the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available, Jobs with single component samples, the sample summary report may

be omitted.

SAMPLE SUMMARY REPORT

1. Are all sample ID’s correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN OF CUSTODY

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

1. Are ali discrepancies between the COC and the login

noted (if applicable)?

AT s - T

YES NO N/A Comment

X

X

pe

YES NO N/A Comment

X

YES NO N/A Comment

Wl ﬂC/D c-_/u,g

000010
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nmary review signature date secondary review s:glnmre
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Lockheed Analytical Services
Sample Receiving Checklist

Cliet Newe: Rz ¢ prrwl - Maw, ronziy

Job Ne. Z_\ 74_/ /%

Page fof /

Cooler 1D: /7',42

COOLER CONDITION UPON RECEIPT
Temperature of cooler upon receipt;

-~

<

temperature of temp, blank upon receipt:

No

¢ Commente/Discrepancics

curtody scals intact

chain of custody present

blue ice (or equiv.) preseat/frozen

rad survey completed

SAMPLE CONDITION UPON RECEIPT

No

* Commeats/Discrepancies

all bottles labelod

samples intact

proper conuinﬂud for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

i bbbt | | TP X> |3

VOA's contain headspace

,7// 5/

arc samples bi-phasic {if so, indicate sample 1D'S);

e =
rd

MISCELLANEOUS ITEMS

* Comments/Discrepancics

samples with short holding times

samples to subcontract

[
ADDITION 48, COMMENTS/DISCREPANCIES

2 :

—_

i = { ‘“.\

e

P S

Scat to the client (dndin!ga.ll):

. z kY
Comploted by [date: "7 s Ll 1,02 £ ¢ s

*¢ Clicnt's signature upon receipt:

Notzs: * = contact tha appropeiate CSR of aqy discrepancics immodiately upoa roceipt

#4 = pleasc roview this information 20d retars vis facsimille to tha approptiate CSR (702) 361-8145

version 2.0 (11/11/94)

i



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT

Account Name: Bechtel Hanford, Inc¢. * Richland, WA
Project Name: BECHTEL-HANFORD

Project Dasc: Bechtel Hanford Project

Client Sample ID: BOHXQS ’ Login Number: L7418
Date Collected: 10-JUL~96 Date Received: 13-JUL-96
Matrix: Water

R R S SR T B S s T e T e
Sr-89,90 LAL-0065 38962 0.28 0.68 1.2 pCi/L 19-JUL-96 L7418-2
Page 2
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Date Prep Started :

T 1edal

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0065

WorkGro p: SR-TOTAL LAL-0065 38962

Matrix : Water

A EF e Ee .

e PARENT g

N

- AHQUOT. -
VOtUME

igofTh

s :ngBEQd

Prep Due Date
3 PLANCHET -
‘GROSS. wr 2

07/24/96

74182

389620{161 "

38962'01

5

?hq& _

Lab Ctrl Sample

38962LCS1|

JLCS1

38962-02

Method Blank

38962MBB | -

“Jmss

38962-03

BOHXQ8

L7418-2

SMP1

38962-04

24

Cone& Vol of Carrler

Pw-l. g

10 e |1

e

Carrier Exp Date

Hr1/8%

pﬂkﬁ

urrier IDF . -

Y- ol5%-35

Comments ;

S
o
Q
>
@

Batance Number :

{1
(1

Act & Vol of LCS

Jwl qo_ﬁﬁ/vhl—

LG

LCS iD#~

LCS Ref Date

a5-321-33-1

Pipette Number :

15347

{/}
()

Carrier and LCS added by:

Prep Anlst ==

M. YOUNG

Start Datg < ..

F{18{%¢

Count Anlst -

mMy

Witnessed by : wfﬁlﬂ A

Analyst Mz/ Checked by : k.A [L{

Vaso
TR
Cnt Rm Custody\Date : S~V T1-22.9 ﬁ




LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-SOP-0065

b
Date Prep Started : 7/18/86 Matrix : Water Jﬁ
: SR-TOTAL LAL-0065 38962 Prep Due Date : 07/24/96 vl
TSR T _"’xfﬁ?ﬁyQ§"“?; e T PANGRET | % |- Beep T T T
) : _ L >
L7418-2 38962DUP1§ : 38962-01 —t7 . 2 7/19/86 0.038
Lab Ctri Sample 389621.CS511: 38962-02 1 2 7119796 8.7026 8.7385 0.0359
Method Blank 38962MBB 38962-03 1 2 7/19/96 8.6709 8.708 0.0371
BOHXQ8 L7418-2 38962-04 %Vm _iL; r 2 7/19/96 8.6812 8.7039 0.0287
Conc&Val 6t Catrier--{ 21.25 ma/mL; 2.0 mL Act & Vol of LC8 ++ 40.00 pCi/mL; 1.0 mL my
Carriec Exp Date 5 29-Apr-97 LCS Ref Date 01-Aug-90 7/18/96
%’fﬁé‘r ID# - <0 94-658-35 LCS ib# 95-721-33 Count Anist v
Balance Number : ) Pipette Number: 115387 { ) Carrier and LCS added by: my
8 ) {1 Witnessed by : nn
j Cormments :
© ‘
Analyst : ;%f/ Checked by ; C\ﬁ, fé

V6024
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LOCKHEED ANALYTICAL LABORATORY

COUNT DATA AND CALCULATIONS FOR STRONTIUM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-S0P-0065

WorkGroup : SR-TOTAL LAL-0065 38962

Y N o ] - = RN T :, D:ata L ™~ i 3 Sl cﬁ'ﬁ“ i i e ¥ 5 i ! ." H I
LB1-A1 |38962-01 [DUP1| 0.894 237 0.386 | 07/19/96 | 17:37 1.038 0.25 0.53 0.563 0.86 0.890
LB1-A2 38962-02 ILCS1 | 0.845 200 5528 0.387 | 07/19/96 | 17:37 1.038 70.75 1.97 4.05 0.86 0801
LB1-A3 [38962-03 {MBB1| 0.873 200 189 0.397 | 07/19/96 | 17:37 1.038 -0.15 0.48 0.48 0.82 0.86 §i

LB1-A4 {38962-04 |SMP1]| 0.675 200 233 0.394 | 07/19/96 | 17:37 1.038 0.28 0.68 0.68 1.12 1.18

fom)

<
COMMENTS :  38962LCS7 LCS Recovery = 70.75/69.40 = 101.9 %.

Q L7418-2, 38962DUP1 RPD = 9.7 %, RER = 0.02
- -
—S

MBB = -0.150 pCi/l. => less than RDL(HAMDC). : -

Date Completed : /-] "9-9 9 1) M ;
Analyst's Signature : _ =\ Checked by : - ‘é
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THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH 1S BEING MAILED TQ YOU UNDER

f’@ et
} Nationat Ensgti

tute of Standards Eeclmnlugp

@ertificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide

Source identification
Source description
Solution composition

s
b J

Mass

Radiosctivity conceatratioa
Reference time

Overall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impurities
Half life

Messuring instrument

This standard reference material was

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule °
Stroatium-9) plus yttrium-90 plus approximately
95 B each of non-radioactive strontium and
yttrium per gram of 1-molar hydrochloric acid @
Approximately 5.0 grams

4514x10°Bqg?

1200 EST August 1, 1990

1.05 perceat @

285 x 02 years ¥
4B liquid-scintillation counter

in the Center for Radiation Research, lonizing Radiation

Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
"=uary, 1991

William P. Reed, Acting Chicf
Office of Standard Reference Materiais

-»

*Notes on back
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o NOTES
m Approximately five miililiters of solution. Ampoule specifications:
body diﬁmcter 165 = 0.5 mm
wall thickness 0.60 £ 0.04 mm
barium content less than 2.5 percent
lead oxide content Jess than 0.02 percent
. other heavy clements trace quaatities

@ . Solution deasity is 1.014 = 0.002 g/mL at 21.5 °C.

3 The overail uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or approximatioons thercof, for the following:

a) liquid-scintillation measurements
b) gravimetric measurements

¢) dead time

d) background

¢) detection efficiency

f) decay-scheme data

g) half life

h) radionuclidic impurities

®  The limit of detection for photon-emitting impurities is:

0.01 y s'g? between S0 and 1900 keV,

® The limit of detection for alpha-particle-emitting impuritics is:

005 as'gl
@  NCRP Report No. 58, 2nd Edition, February 1985, p. 365.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G

000024
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NOTES ON THE USE.
OF )
STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are mz
by voiume, the density given on the certificate can be used to compute the activity per unit volun
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium wi:
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled
get the corresponding total beta-particle-emission rate. '

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so tt
evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommer
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first ¢
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium

mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsi
type liquid-scintiilation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls, A set of liquid-scintiilati
vials that cover a range of sample-solution masses shouid be prepared and monitored over sever
days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss
low-energy beta particles can be computed using the integral-discriminator-extrapolation technic
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technic
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO: X

EDT Add 1 hour
CDT Same as EST

ST Subtract 1 hour
MDT Subtract 1 hour
MST Subtract 2 hours
POT Subtract 2 hours
PST Subtract 3 hours
uTC Add 5 hours

000025



SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

DRution Source Information

! ¥lisotope: > - 90
i!
Parent Barcode Number AAo4
Vendor or Cenrtificate I.D. # of Parent Standard: -

g

Diluted Source Loghook 1.D. #:

1 |} Balance Verification?:

Oiluent Used:

21-0225-36- L

Y
7

i-© m HCJ
-

]

om0

Dilution Logbook I.D. #:

:ﬂr Difution
* Diluent: L et
*Density of diluent {g/mi): Lozl o/mi
a: Parent Specific Activity: _n_gy__e;__a_(a[ﬂ' segr e g/1/9%
b: Amount of Source Transferred: 2~0¢7 2.0 [
c: Total amount of Dilution: 30>».63 g
d: Total Volume of Dilution: 30O O mi
e: Activity of Dilution  [a * b / cl: 4o. 49 pCilg e £1/90
f: Activity of Dilution {a * b/d): 49.ad pCi/ml

95 -u72.(-33 -1

Prepared By: q-"jc r1~9/
T i

Reviewed By:

*If the diluent remains unchanged f¢

Preparation Date:

7/3/9
21/t

uvsed for the dilution source, then & weight dilution of a volumae unit source

Review Date:

dit
can b2 performed wuhout a densrtv conveﬁ

-—*'—“""" haﬂem changes 8 wei ghted proportion density conversion is necessary.
P TV i ——e—
% / 00026
Date
Slg
Signed Date
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KearnevrCentaur Division Management
A.T. Kearnev, Inc. Caonsuftanis
2952 George Washinaron Way

Richiand, Washingron 99332

309 375 3667

Facsimile 509 375 5151

28 August 1996

Ms. Joan Kessner

Bechtel Hanford Incorporated
3350 George Washington Way MSIN BI-35
Richland, Washington 99352

Dear Ms. Kessner:

Enclosed is the radiochemistry data validation report for sample data
group LK7418-LAS.

Sincerely,

R. Bruce Christian, CIH
Associate

cc: J. Duncan - CH2
J. Goode - ATK



Date: 28 August 1996

To: Bechtel Hanford, Inc. (technical representative)

From: A.T. Kearney, Inc.

Project: 100-NR-2 Performance Monitoring Round 0 - July Samples:

Subject: Radiochemistry - Data Package No. LK7418-LAS (SDG No. LK741 8)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK7418-LAS which was prepared by Lockheed Analytical Services (LAS). A list of
samples validated along with the analyses reported and the requested analyte is
provided in the following table.

Sample ID Sample Date Media Validation ; Analysis
Level e
BOHX(QS8 07/10/96 Water C Strontium-89,90

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures {(WHC 1292b). Appendices 1 through b
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification _
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentatzon
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES
* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analyses is
six months.

All holding times were acceptable.

¢ |Instrument Calibration and Performance

Instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable
analytical data. Each counting system must be factory calibrated at installation
and after any maintenance or repair. Calibration consists of an instrument
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efficiency determination for each applicable radionuclide. Continuing calibration
checks are performed to verify that instrument performance is stable and
reproducible.

Initial and continuing calibrations are not reviewed under Level C validation.

Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the hnghest blank
concentration are not qualified.

All blank results were acceptable.

Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample recovery range is 70% to 130%, while that for a
matrix spike is 60% to 140%. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the
yield of the tracer being used in calculating sample activity. The acceptable
range for tracer recovery is 20% to 105%. Spike sample results outside the
above ranges result in associated sample results being qualified as estimates,
rejected, or not qualified, depending on the activity of the individual sample.

All accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoverigs of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. {f both sample and replicate activities
are greater than five times the CRDL and the RPD is less than 35 percent for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less then five times the CRDL, a control limit of less than or equal
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to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. [f either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
samples and less than or equal to two times the CRDL for soil samples. If the
RPD is outside the applicable control limit, associated resuits are qualified as -
estimated detects or estimated non-detects.

All precision results were acceptabie.

Field Split Samples

One pair of field split samples were submitted to QES/LAS for analysis as shown
below:

Sample No. Split Sample No, Well No.
BOHXP8 (QES) BOHXQS (LAS) 199-N-92A

The split sample resuits were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All split sample results’
were within QC limits.

¢ Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the CRDL. All reported MDAs were at or below the analyte specific
CRDL.

* Completeness

Data Package No. LK7418-LAS (SDG No. LK7418) was submitted for validation
and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found. -
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA} in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

uJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes. -

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

DATE: 08/28/96

PAGE_1 OF_1_

SDG: LK7418 REVIEWER: RBC

COMMENTS: No qualifiers assigned. -

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
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Appendix 3 -

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYS!S, WATER MATRIX, (pCi

Project: BECHTEL—HANFORD

Laboratory: Quanterra

Page 1 of 1

Case [sDG: LK7418

Sample Number BoHXQ8

Location 199—N-92A

Remarks Split

Sample Date 07/10/96

Radiochemistry | CADLResult |Q [Result {Q [Hesult Result Result [Q [Result (@ [Result [Q [{ResulQ] Resul{Q| Resul
Strontium—89,90 2 0.28|U




'LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT

Account Name: Bechtsl Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD

Project Daesc: Bachtel Hanford Projact

Client Sample ID: BOHXQS Login Number: L7418
Data Collected: 10-JUL-96 ' Date Received: 13-JUL-96
Matrix: Water

Page 2
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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laxckheed Environmentd Sysiems & Technologies Con

Lockheed Analytical Services

975 Kelly Johnson Drive  Las Vegas, Nevada 891193705
‘Telephone 702-361-0220 800-582-7605 Facsimile T02-361-8146

A

LOCKHEED MARTIW

July 23, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
3350 George Washington Way

MS B1-35 AUG 1396
Richland, WA 99352 RECEItZED
RE: Log-in No.: L7418 a

Quotation No.: Q400000-B

SAF: B96-147

Document File No.: 0713596A

WHC Document Control No.: 386

SDG No.: LK7418

The attached data report contains the analytical resuits of samples that were submitted to
Lockheed Anaiytical Services on July 13, 1996. The temperature of the cooler upon receipt
was 5°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were received in time to meet the
analytical holding time requirements. :

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to_the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(608) 375-4741.

"| certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.”

Sincerely,

e L NAANA~—— OQ 2.
Kathleen M. Hall
Client Services Representative
ce: Client Services : ' :
Document Control

_000093/<

SILIPIER RE!




Lockheed Analytical Services Log-in No.: L7418
Queotation No.: Q400000-8

SAF: B96-147

Document File No.: 0713596A

WHC Document Control No.: 386

SDG No.: LK7418

Page No.: 1

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control {OC} analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer laboratory
control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets of the attached raw data.

Holding Time Requirements
Al holding time requirements were met.
Analytical Method Strontium-90

The strontium-90 analysis was performed using standard operating procedurs, LAL-81-SOP-
0065. The samples were analyzed in workgroup 38962. The instrument calibration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample recovery was within QC criteria. The duplicate recoveries were within QC criteria.
The minimum detectable activity for sample BOHXQ8 (L7418-2) was greater than the
reporting detection limit; since all QC criteria were met data quality is not believed to be
adversely affected. No re-analyses were performed.

Andrea Tippett June 23, 1296
Prepared By Date
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10 |Pes 1 o L
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST L7‘{ ] 8 Do taT L
Collector [Company Contact [Telephone No. [:1 Prority
4 Leze 1. V. Borghese (509) 3734790 [ Normat
Project Deslgnation Sampling Location SAF No.
100-NR-2 Pump and Treat Treatabitity Study 100N B96-147
ee Chest No. Fleld Logbook No. Method of Shipment
Gub~oe s =rz- /AP Federa! Express
pped To O1Ssite Property No. Bill of Lading/Alr Bill No.
Lockhesd Wa6-0-03/4 -2 D045 71713
[POSSIBLE SAMPLE HAZARDS/REMARKS Preervation  [FO BRI Vo
Type of Contatner ar o
No. of Contatnet(s) 4 !
pecisl Handling and/or Sto Toooml | 20l
mmwumgza::cmsma Volume
59,90 ~ Total 5]
SAMPLE ANALYSIS
o Sample No, Matrix* Sample Date Sample Time
~ .
= BoMxQs Water '7*/@5,5 D P30 |y X
<
i
Ui
q
SPECIAL INSTRUCTIONS Matrix *
Slgn/Print Names 5 - &
. SE = Bpdinend
R%d G2, DueTime 7 200 ;f - 5o
Vo Yy s w - Eﬁ’
[RElinquished By Daie/Time 2 oo
s = Dt\mScEs
[Relinquished By Date/Time _Irﬁ- - mwﬂ-
Wl = W'pe
Relinquished By Due/Time Lot
N * I
:E\ LABORATORY [ReceivedBy .7/ ﬂ \ ) : Tile . . DutefTime -
Q| SECTION ot lle N Jdora (mm ale Cosrpbean /3~ AI 30
TR T R | e aed Y ? v Disposed By DeTimne e




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A @
LEVEL: )
<
PROJECT: Joownrz  doly 1| oata packace: £ & 7K
"4
VALIDATOR: A2 /&= (ae: -AS DATE: 274 Sc
L= 52
CASE: soa: L 794 ¥
ANALYSES PERFORMED
0O Gross ?a:gvmmso 0 Technatiuee-39 0 Alpha 0 Gammia
Alpha/Beta Spectroscopy Spoctroscopy
3 Totel Uranium 0 Radium-22 O Trtium a
S el —— I T
SAMPLES/MATRIX (e B
B 4 XK
1. Completeness . & & v v 4 4 2 4 o o o o o o & = = = = 4 + 4 o + a O N/A
Technical verification forms present? . . . . . . . . . . .. Yes N/A
Comments:
2. Initial Calibration . . . . . 4 e e e e e e s TE}NJA

Instruments/detectors calibrated within

one year of sample analysis? . . . . . . . . . . ... Yes No N/A
Initial calibration acceptabie? . . . . . . . . . . . . ... Yes No HN/A
Standards NIST traceahle? . . . . v . ¢ 4 4o v 4w v v « .. .Yes HNo N/A
Standards Expired? . . . . . . . . ... . ... e e e e . Yes No N/A

Comments:
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WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . 4 ¢ ¢ ¢ 4 4 4t 4 4 i v i 4 v a o = vT?ﬂ&/A
Calibration checked within one week of sample anaiysis? . . . Yes MNo H/A
Calibration check acceptablie? . . . . . . ¢ « v ¢« o o o . . Yes HNo N/A
Calibration check standards NIST traceable? . . . . . . . .. Yes No N/A
Calibration check standards expired? . ... .. ... ... Yes HNo N/A
Comments:

4. B]anks - - - - - - - - - - - ® & = g & a3 4 9w 4 w8 S & &4 A& ¢ * B+

Method blank analyzed? . . . . ¢ ¢ ¢ & ¢ ¢ @ 4 ¢ ¢ 4 o o &

Method blank results acceptable? . . . . ¢ & ¢ o ¢ . ¢ 4 . &

Analytes detected in method blank? . . . . . . . . .. .. .

Field blank(s) analyzed? . . . . ¢ & & & 4 4 4 4 o 4 o ¢ o

Field blank resuits acceptable? . . . . . . . . o+ o . - . .

Analytes detected in field blank(s)? . ... ... .. ...
Transcription/Calculation Errors? . . . . .

Comments:

5. Matrix Spikes . . . . . e e e e e m e et e e e e e e \T?(SZA
Matrix spike analyzed? . . . . . . 4 & ¢ @ & o . . e s+ .. Yes No HN/A
Spike recoveries acceptable? . . . . . ... ... ... . Yes No N/A
Spike source traceable? . . . . . . . .. e e e e e e e Yes No N/A
Spike source expired? . o . ¢ 4 4 4 4 4 e e e 0. . s s 4. -Yes No N/A
Transcription/Calculation Evvrors? . . . . « . . . . .« . . . Yes No N/A

Comments:

e
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . .. ... .. O N/A
LCS analyzed? . .o« 4 4 4 0 4 4 v i e e e e e e e e e e @ No N/A
LCS recoveries acceptable? . . . . . ¢ 4 4 4 v 44w e 0. @ No N/A
LCS traceable? . . . & ¢ v i o v v v 4 4.l . e e e Yes No
Transcription/Caiculation €rrors? . . . . . & + = v « . . . . Yes No
Comments:

7. Chemical Recovery . . . . . e e e e e e e e e e e e e e .. ON/A
Chemical carrier added? . . . . . . . . . .. . .. ... .. @ No N/}i
Chemical recovery acceptable? . . . . . . . . . . . . . . .. fi’ No N/A
Chemical carrier traceable? . . . . . . . . . . . . . .. Yes No. _N/A)
Chemical carrier expired? . . . . . . Ut Yes No (A
Transcription/Calculation errors? . . . . . . . . . .. ... Yes No 'm

Comments:

8. Duplicates . . . ... .. .

Duplicates Analyzed? . . . . ..
RPD Values Acceptable? ., . . . .
Transcription/Calculation Errors?

Comments:

--------------

- OON/A
No N/A
No N/A
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WHC-SD-EN-SPP-001, Rev. 1
G, Field QU Samples . . .o i . 4 i e e e k4 e e e e e e e e e e e . O N/A
Field duplicate sample(s) analyzed? . . . . « « « . « . . .. Yes N/A
Field dupiicate RPD values acceptable? . . . . . .. .. .. Yes No @
Field split sample(s) analyzed? . . . . + « ¢« « v 4« « .. .Qeg No N/A
Field spiit RPD values acceptabie? . . . . .+ . ... ...Qes) No N/A

Performance audit sample(s) analyzed? . . . . + « « ¢« . .« . . Yes No '
Performance audit sampie results acceptabie? . . . . . . . . Yes HNo
oF ROHXPE — Rorh  ondededS

Comments:__ 3£+

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . .. yes N/A
Comments:
11. Results and Detection Limits (Levels D & E) . . . . .. . . .. O N/A
. Results reported for all required sample analyses? . . . .. \@ No N/A
Results supported in raw data? . . . . . . . . « . « « . . . Yes HNo :!B
Resu]tsAcceptable?....................NB N/A
Transcription/Calculation errors? « . v v v v 2 v v o o . . . Yes 1o m
MDA's meet required detection Timits? . . . . . . . .. ... No N/A

Transcription/calculation errors? .

Comments:

it
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